The results of this study indicate that the outcome of lumbar discectomy in elderly patients is as good as in younger patients.
Lumbar disc herniation occurs at every adult age, but it is less frequent in the elderly. As the number of elderly people in Japan has been increasing steadily, the incidence of indications to operate on elderly patients for lumbar spinal lesions has also increased. Although the common cause of pain and dysfunction in the lower extremity in the elderly patient is lumbar spinal stenosis, lumbar disc herniation is often present. 1, 2 There are few reports on the outcome of lumbar discectomy in elderly patients and there is controversy over the influence of age on the outcome after lumbar surgery. [3] [4] [5] [6] [7] [8] We have studied the symptoms, signs, imaging findings, surgical findings and results of surgical treatment of lumbar disc herniation without severe stenosis in patients over the age of 65 years. We have tried to evaluate the influence of age on the symptoms, signs and results of surgery by comparing them with younger patients.
Patients and Methods
Between April 1995 and March 1999, 166 patients with lumbar spinal lesions underwent surgery. We identified 12 consecutive patients, older than 65 years, who had a disc herniation without notable lumbar spinal stenosis. At the time of surgery, their mean age was 70.2 years (65 to 75). General data are shown on Table I . They were defined as belonging to the elderly group (group A). During the same period, 38 patients aged between 20 and 40 years also underwent surgery for lumbar disc herniation. Of this younger group (group B), 31 of 38 fulfilled the criteria of having herniation at a single level, treated without complete laminectomy or fusion. Finally, 25 of these patients were traced and these comprised the control groups for comparison. Their mean age at the time of surgery was 30.1 years (20 to 40). The mean pre-operative duration of radicular pain was 3.8 months in group A and 3.0 months in group B. In all regards except age, the groups were similar (Table I) . We included only patients who underwent surgery at a single level for the first time. All patients had sciatic pain at rest. We excluded patients with stenosis of the central and lateral canals, as demonstrated on CT, myelography or MRI. All patients undergoing laminectomy, hemi-laminectomy, or spinal fusion were also excluded. The surgical procedure was a conventional partial laminectomy and nucleotomy.
We recorded the criteria for low back pain, both before and after surgery, according to the Japan Orthopedic Association (JOA) score (Table II) , the rate of improvement (RI), the level and type A disc herniation, the surgical findings, the degree of disc degeneration on pre-operative MRI and the intervertebral range of movement on pre-operative radiographs. The JOA score comprises subjective symptoms, objective findings, restriction of activity of daily life (ADL) and bladder function. A normal person will score 29 points. The RI (%) was calculated by dividing the post-oper-ative score minus the pre-operative score by 29 minus the pre-operative score, and multiplying by 100. All patients underwent a straight leg-raising (SLR) and a femoral nerve stretching test. In this study, the positive femoral nerve stretching test counted 1 point and a patient with a positive SLR test more than 70˚ counted 2 points.
The clinical results, signs, and imaging findings were analysed using the Student's t-test for continuous data, and the Mann-Whitney U tests and chi-squared test for categorical data. A p value <0.05 was considered to be significant. For registrations and analyses we used the Stat View program on Macintosh computers.
Results
The mean pre-operative JOA score was 11.1 points (5 to 17) in group A and 11.6 (4 to 20) in group B. The mean postoperative JOA score and RI were respectively, 24.3 points (14 to 29) and 74.1% (35 to 100) in group A and 26.4 points (23 to 29) and 84.5% (62.5 to 100) in group B. We found no statistical significance between the groups. Before operation, the walking distance in about 70% of patients in group A was less than 100 metres. The mean JOA score of walking capacity was 0.3 points (0 to 1) in group A and 0.9 points (0 to 2) in group B (p < 0.05). Furthermore, the mean total score of subjective symptoms in group A, 2.5 points (0 to 5) was significantly lower (p < 0.05) than that for group B, 3.5 points (2 to 6). After operation, there was no statistically significant difference in the scores for low back and leg pain or tingling between the two groups, but the mean score for walking capacity in group A, 2.3 points (0 to 3), was significantly lower (p < 0.01) than that in group B, which was 3.0 points for all patients. There was no statistical difference between these totals of subjective symptoms.
SLR or femoral nerve stretching tests were positive in all patients before surgery. A severely restricted SLR test result was, however, more common in patients of group B, and the mean JOA score for SLR was 0.9 points (0 to 2) in group A and 0.6 points (0 to 2) in group B (not significant). The corresponding motor and sensory disturbances were equally common in the two groups. There was no significant differ- Table I . General data of the two groups of patients who were treated surgically for lumbar disc herniation Restriction of ADL (14 points) Turn over while lying, standing, washing the face, leaning forwards, sitting (about one hour), lifting or holding heavy objects, walking: no restriction (2), moderate restriction (1), severe restriction (0) for each item 4.
Group of patients Elderly group (A) Younger group (B) p value
Bladder function (-6 points) Normal (0), mild dysuria (-3), severe dysuria (-6) ence between the total score of objective findings, (3.0 points, 1 to 4) in group A and group B (2.6 points, 1 to 5). After surgery, most patients showed recovery of their SLR test, sensory disturbance and motor disturbance. In all modalities, no significant difference between the two groups emerged. Assessing ADL before operation, the mean score for sitting in group A (1.2 points, 0 to 2) was higher than in group B (0.6 points, 0 to 2) (p = 0.05). Similarly, the mean score for walking in group A (0.4 points, 0 to 1) was lower than that in group B (0.8 points, 0 to 2; p = 0.07). All patients in group A had difficulty walking. After operation, the mean total score for ADL in group A (11.7 points, 7 to 14) was significantly lower (p < 0.05) than that in group B (13.2 points, 11 to 14) due to the differences in lifting and walking. The mean score for lifting and walking in group A was 1.2 points (0 to 2) and 1.7 (0 to 2) and in group B was 1.7 (1 to 2) and 2 (all 2 points). Some patients had urinary disturbances due to urological conditions, but no patient suffered a cauda equina syndrome (Tables III and  IV) .
We investigated the relationship between each item of the JOA score and the RI. There was a correlation between the mean pre-operative leg pain and/or tingling score and the RI (correlation coefficient = 0.590) in group A. This result means that the RI of the operation in patients who had experienced severe leg pain, was lower. Furthermore, there was a negative correlation between the mean duration of pain before operation and leg pain and/or tingling score (correlation coefficient = -0.865); thus, the longer the pain had been present, the worst it seemed to be. These relationships were not found in group B (Table V) . There were six sequestrated herniations among the 12 patients in group A and six among the 25 in group B. Three were at L3/4 and one was at L2/3 in group A; so the elderly patients showed a tendency towards upper lumbar lesions compared with the younger patients ( Table I) .
As to the intervertebral range of movement measured on pre-operative radiographs, the mean range at L5/S1 in group A was significantly smaller than that in group B (p < 0.01) and the total range tended to be smaller in group A than in group B (p = 0.06). As for the degree of MR signal intensity in the nucleus pulposus, according to a classification system proposed by Luoma et al 9 on pre-operative T2-weighted images, disc degeneration at all levels progressed significantly (p < 0.01) in group A rather than in group B (Table  VI) .
Discussion
Most reports on the outcome of lumbar discectomy for herniation show good results. 10, 11 Many of the patients in these reports were young or middle-aged; there are a few reports of elderly patients. The normal ageing process causes changes in all structures of the lumbar spine, many contributing to central spinal stenosis which affects the elderly, and disc herniation which is most common in middle-aged patients. 12 In our study, every patient had a demonstrable disc herniation as the cause of sciatic pain. In the elderly group, the degenerative changes were obviously more pronounced than in the younger group, but none of the elderly patients had a clinical history or imaging findings of spinal stenosis. Pre-operative neurological evaluation showed the disc herniation to be the predominant feature.
In lumbar spinal lesions, pain in the leg with a restricted SLR test is common in disc herniation, while a severely reduced walking capacity (intermittent pseudo-claudication) is more common in spinal stenosis. In our study, the younger patients showed marked restriction of SLR before operation compared with the elderly patients. This correlation was not significant and all elderly patients had positive SLR or femoral nerve stretching test. A reverse pattern was noted regarding walking capacity, which was significantly reduced in the elderly patients, resulting, not from intermittent claudication, but severe leg pain. 12 This study showed sequestrated herniation and herniation at high level was more common in elderly patients. These characteristics of lumbar disc herniations in elderly patients were assumed to result from severe disc degeneration and loss of movement at lower lumbar intervertebral levels. 13 Post-operative JOA scores and RIs in elderly patients were similar to those in younger patients. Elderly patients with lumbar disc herniation were found to have the capacity to improve after surgical treatment, although post-operative walking scores in elderly patients were lower than those in younger patients. Leg pain might affect the ability to walk more in elderly than younger patients. Inability to walk further than 100 metres owing to leg pain was found in about 70% of elderly patients before operation. Furthermore, some elderly patients with a high level herniation had some disturbance of walking associated with weakness of quadriceps femoris. Post-operative lifting scores in relation to ADL in elderly patients were lower than in younger patients, which is presumed to result from the reduced requirement to lift heavy objects in the elderly. Based on the investigation of the association between the RI and each item of JOA score in elderly patients, it was demonstrated that the RI of patients with pre-operative severe leg pain was low and the pre-operative duration of radicular pain was long. 5, 6, 8, 12 This association does not appear in the younger age group. A potential for neurological recovery and the inflammatory response caused by disc herniation may be related to age. 14 Therefore, although post-operative JOA scores and RI in elderly patients were the same as those in younger patients, the recovery of walking capability was poorer and leg pain affected it much more in elderly patients. Furthermore, the RI seemed to be affected by the pre-operative duration of symptoms in the elderly patients. The results of this study suggest that surgical treatment should be considered earlier in elderly patients than in younger patients.
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